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This invention relates to an electroluminescent capacitor 
for indicating symbols, such as letters or numbers. 

in a familiar luminescent capacitor of this type, the 
electroluminescent material is applied in the form of a 
symbol to only that part of the capacitor that is to radiate 
light. The drawback of such capacitors is that substan 
tially greater power is required for illuminating the desired 
symbols. This is a particularly diliicult problem when the 
power for producing the electroluminescence is supplied 
by battery. 

In another present embodiment of such capacitors, one 
of the conductive electrodes, usually the opaque electrode 
facing away from the observer, is designed in the shape of 
the symbols to be represented. In order to indicate the 
individual symbols, however, electrical contacts must be 
set up for each symbol design. This procedure is compli 
cated and time consuming and the manufacturing cost is 
thereby substantially increased. 
Another known luminescent capacitor is one in which 

additional insulating material is applied between the con 
ductive layers in the areas where emission is to be sup 
pressed, so that the conductive layers are spaced more 
closely together at the iiuorescent surfaces than at the 
non-fluorescent areas. A problem with these capacitors is 
that it is very diiiicult to produce a sharp definition be 
tween the fluorescent and non-iiuorescent sections. In 
order to make the differences between these portions suf 
ticiently large, the spacing between electrodes must Vary 
considerably. This leads to a blurring of the luminescent 
definition at the crossover points or junctions. Further 
more, it is ditlicult to vary the spacing between the con 
ductive electrodes to any great degree in the case of small 
luminous designs. Another difficulty lies in providing the 
surfaces with a conductive layer parallel to the direction 
of observation. 

It is therefore the primary object of the present inven 
tion to provide an improved electroluminescent capacitor 
having greater e?îciency, simplicity, and sharpness of defi 
nition. This is achieved by a novel structure having a 
solid dielectric containing an electroluminescent fluores 
cent material between two equidistantly spaced conductive 
layers, with the parts ol'Í the electrolurninescent capacitor 
that indicate the symbols having a dielectric material of a 
substantially ditierent dielectric constant than that of the 
other parts of the capacitor. 
T he invention will now be described and other objects 

and advantages will become apparent with the aid of the 
embodiments shown in the accompanying drawings, 
wherein: 

FlG. l shows the cross-section of a luminescent capaci 
tor according to the invention; 

FIG. 2 shows a variation using a thinner high dielectric 
layer; 
FIG. 3 is another variation having an added dielectric 

layer; and 
FIG. 4 shows a further form of the invention. 
A transparent electrically conductive layer 2, such as 

a vaporized tungsten or a tin-oxide is shown coated on a 
transparent support 1, Which may be a glass or mica plate. 
Dielectric layers 3 and 4 with different dielectric constants 
are placed between layer 2 and another conductive layer 5, 
such as an evaporated aluminum layer or a metal foil or 
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sheet. Layer 3 includes a suitable luminescent material 
and is shaped to match the form of the symbols to be indi 
cated. In the embodiment, the surface area of layer 3 
is smaller and the dielectric constant is considerably higher 
than that of layer 4. In a special embodiment, layer 4 
can be made light-absorbent, by using admixtures of dark 
varnish for example. This increases the contrast between 
luminescent and non-luminescent portions. 
Layer 3 may consist of a material of high dielectric con 

stant, such as an epoxy resin or polyester, in which the 
luminescent material is embedded. In order to make the 
dielectric constant stiil higher, Substances ofl very high 
dielectric constants can be mixed with layer 3 and corn 
bined with a suitable binding agent into a single layer. 
For example, the epoxy resin of layer 3 may include 
barium titanate or strontium titanate embedded as addi 
tional substances. Layer 4 has a low dielectric constant 
which may be formed of polyester, oppanol, or high 
molecular polyethylenes. Gases, such as air or a vacuum, 
can also be used for layer 4. When the luminescent ca 
pacitor is operating, electroluminescence occurs only at 
those areas where the high dielectric constant layer 3 is 
located between electrodes 1 and 5. The power drain also 
occurs substantially only at the surface area of layer 3 
indicating the symbols. l 

FIG. 2 shows another embodiment wherein the refer 
ence numbers of FIG. l also apply. In contrast to the 
embodiment in FIG. l, high dielectric constant layer 3 is 
thinner than layer 4. This may be produced by pressing 
or spraying substances of high dielectric constant, such as 
barium titantate or strontium titanate together with a suit 
able high dielectric binding agent, epoxy resin, for exam 
ple, onto electrode 5, which may be in the form of a sheet 
metal plate matching the design to be represented. The 
luminescent substance, embedded in a low dielectric ther 
moplastoic material 4, such> as polystyrol, or in a plastic 
material such as oppanol, is applied to support 1, which 
is provided with conductive layer 2. It can be applied by 
spreading or spraying on the above substances dissolved 
in a suitable agent. Electrode 5 with the design of sub 
stance 3 on it is then pressed into layer '4. When a thermo 
plastic substance is used, heat is applied at the same time. 
Electroluminescence and power drain occur only at those 
areas of the electroluminescent capacitor between the elec 
trodes which include high dielectric constantlayer 3. 
FIG. 3 shows another embodiment using the same refer 

ence numerals. An additional dielectric layer o is inserted 
between combined layers 3 and 4 and transparent con 
ductive layer 2 located on support I. Provision is made 
for embedding the luminescent substance in this added 
layer. Layer ¿l differs from the other layers in that it has 
plastic or thermoplastic properties, whereas layers 6 and 
3 do not. In manufacturing the capacitor, the elements 
consisting of parts 3, e, 5, and l, 2, 6 are separately pro 
duced in the manner described in the example of FIG. 2 
and the two halves are pressed together under pressure, 
and, in the case of a thermoplastic substance, includes 
simultaneous application of heat. The spacing between 
electrodes of such an electroluminescent capacitor is deter 
mined by the thickness of the plastic layers 3 and 6. Here 
it is particularly simple to achieve uniform electrode spac 
ing and illumination of the design. The invention also 
provides for the introduction of additional layers with dit 
ferent properties between layers 3, 4 and layer 6. For 
example, such an additional layer may be optically opaque 
and consist of a thin layer of varnish. By applying such 
a layer, the design can become invisible when the electro 
luminescent power is switched olf. 

FIG. 4, using the same reference numerals as the pre 
vious embodiments, shows an embodiment of the inven 
tion in Áwhich enamel or glass is used as the dielectric. ' 
An enamel or glass layer 7 is placed on a support such 



' y layers. 

Vas a sheet ’metal plate 1. Thelnext layer, 2a is electrically 
conductive. In Iorder to ma-ke the luminous density of the 
capacitor as large as possible, Álayer'2ez is provided with 

~ high reflecting power.- .The layer,»for example, is formed 
¿of vaporized aluminum. Layer `2a can also :be optically 
transparent and 'layer 7 will .then have a high optical 
reflection. ' Layer 2a may consist, for example, of velec 
trically conductive transparent tin oxide and layer 7 may 
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Í be of Whiteenamel. Layer 4. consists lofi-a substance of  
’ low dielectric constantwhich maybe a suitable selected 
enamel. The material of layer 3 has a substantially 

Y higher dielectric constant, such as an enamel containing 
_ or embedded with barium titanate. . The surfacearea of 
layer 3 is smaller than thatcf layer 4.( On layer 4'there 

_ is an electrically conductive ,transparent layer 2b, tin 
„ oxide, Ífor example, and,`if. necessary, another electric-ally 
ì insulating enamel or glass layer 8, which is suiiiciently 
transparent for optical rays and serves as an electrical 
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>*and mechanical protective layer. l Parts lof layer 4 may» ' 
j consist entirely "or partially of fair, or, a vacuum'. YFor 
¿ example, layer 4 maybe porous', or just those parts of 
, this layer immediately Iiaci-nglayer 2b may be lformed of 
@enamel or glass, While the; remainder consists .of air or 
r Magnum». .Í „ .» . " ~ 

` While several embodiments have been illustrated, it is 
apparent that the inventionV is not limited to the exact 

’ l,form orruses shown'a'ndtha't many Vother variations vmay 
be inade «in the particular design and coniiguration with 

v`vout departing from Athe scope >of lthe .. invention as set 
j forth in theappended claims. Y Y ~ . » ï Y ' 

What is claimed is: f 
1. An electroluminescent capacitor to indicate symbols 

i comprising a pair of ̀ equidistant»electrically conductive y 
. layers, one ¿oi said 'conductive llayers being transparent, 
. iirst :and second dielectric layers Ã>arranged between said 
. conductivelayers, said second dielectriclayerbeing in the 
f form ofrsaid symbols and having a dielectric constant 
. higher thanthat of said-,iirst dielectric layer,A and electro 
- luminescentginaterial included in> one of said dielectric 

j 2. An electroluminescent capacitor accord-ing to claim 
1, wherein thev portion of the surface. of the lcapacitor 

ï adjacent one conductive,layeräoccupied by sia-id higher 
dielectric constant layer is .smaller than that of theiirst 

l _dielectric layer. . ' 
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3.*An electroluminescent capacitor according to claim 
2 wherein said iirst dielectric layer extends fully, across 
the space between said conductive layers and ̀ said second 
dielectric `layer extends .for a portion of the space there 
between, said iirst dielectric layer occupying the entire 
surface adjacent the other conductive layer. 

4. An electroluminescent capacitor accor-ding to claim 
`2, wherein oneV of the dielectric layers is a plastic material. 

5. An> electroluminescent capacitor according to claim 
2, including an additional layer between one of said con 
ductive layers and said ldie'lectriclayers, the luminescent 
material being embedded in the additional laye-r. 

6. An electroluminescent .capacitor according to claim 
2, wherein said higher dielectric constant- layer includesV 
barium titanate. j . . o - 

7. An Iele'ctrolurninescent capacitor according to cl-aim 
2, wherein saidhigher dielectric const-ant layer includes 
strontium titana-te. ' ’ - , ' ` Í . ' o. 

8. An electroluminescent'capacitor .according to .claim 
2 including :an opaque layer between one of said conduc 

` tive layers and said dielectric layers.Y ` 
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9. An electroluminescent capacitor according to claim 
2, wherein one of Vsaid dielectric layers'comprises enamel. 

10. An electroluminescent capacitor according to cla-im 
2„wherein one of said dielectriclayers .comprises glass. j 

Y .11.` An electroluminescent capacitor Áaccording tó claim 
12 including a layerfof yglass on the Vouter lsurface of said 
transparent conductive layer. ' I y. Y . '  

' 12. lAn electroluminescent capacitor according to claim 
4, »wherein one of the dielectric layers is a thermoplastic 
material. ' ' . '  Y ’ 

13. An electroluminescent'capacitor according to cliam ` 
Y, 1=1 including ay .further vglass layer on the outer surface oÍ 

4 

Vfthe other conductive layer and .a metallic base layer 
thereover.V _ ‘ Y ` j 
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